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Abstract 
A brief overview of China’s building energy efficiency evaluation and labeling system’s application, evaluation 
labeling process and principle is presented, also an introduction of the pilot projects carried out since 2008. A 
systematic data summary of energy consumption and energy-saving rate of 82 projects obtained theoretical building 
energy efficiency labeling during pilot implementation period, and a comprehensive comparative analysis of labeled 
projects in different climatic zones, of different building types and labeling level are presented. 
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of [name organizer] 
Keyords: building energy efficiency  labeled  project, building energy consumption, energy-saving  rate 
1. Preface 
According to International Energy Agency statistics, there are more than 30 countries and regions 
which have implemented energy efficiency labeling system [1], which was widely applied in appliances 
like refrigerators, air conditioners, washing machines, etc. In building field, the United States of America, 
Germany and Britain gradually have launched voluntary or mandatory energy efficiency labeling system. 
Due to different economic and cultural backgrounds, the majority of countries have adopted mandatory 
labeling to control building energy consumption and to promote building energy efficiency and emission 
reduction development. 
China's "Energy Saving Regulations for Civil Building" [2] implemented in 2008 points out that the 
owner of newly-built national organ office buildings and large public buildings should implement 
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evaluation and labeling on the building energy efficiency, and publicize evaluation results in accordance 
with relevant national regulations, to accept supervision from society.  
2. Overview of China's building energy efficiency evaluation and labeling system’s implementation 
China's building energy efficiency evaluation [3] is an activity that through calculating and detecting 
performance indicators such as building energy consumption amount, energy system efficiency, etc. to 
identifies the present efficiency level of the building. Building energy efficiency labeling is an activity 
that publicizing information on building energy consumption to society or property owner based on 
energy efficiency evaluation results. The publication of building’s energy consumption level plays an 
important role in reduction of information asymmetry among government departments, construction units, 
the public, and other related entities. It also helps strengthening the whole process of building energy-
saving management, guides the rational energy consumption and promotes the construction of a resource-
saving and environment-friendly society. 
Building energy efficiency labeling is applicable to newly-built residential and public buildings, also 
existing buildings implemented energy-saving retrofit. Residential buildings and public buildings should 
be under separate evaluation. Take a single building as object, the evaluation institution should be 
appointed by administrative department of construction. Evaluation of residential buildings and general 
public buildings should be conducted before the building’s record of completion acceptance, and for large 
public buildings and government offices the evaluation should be conducted before completion 
acceptance. Construction unit is the responsible entity of building energy efficiency labeling, should state 
building energy consumption in relevant documents according to report data provided by building energy 
efficiency evaluation institution, and post building energy efficiency certificate on significant position. 
The implementation of building energy efficiency evaluation and labeling 
2.1. Overview of building energy efficiency labeling projects 
In 2008, in order to gradually establish and promote civil building energy efficiency evaluation and 
labeling system, to further reflect the responsibilities and obligations of each implementation entity, a 
nationwide pilot implementation of building energy efficiency evaluation and labeling [5] was launched, 
which established the basis of promotion and spread of building energy efficiency evaluation and labeling. 
During implementation phase of piloting, total of 82 projects have obtained different levels of building 
energy efficiency labeling nationwide (theoretical stage), the specific result is shown in Figure 1. 
Figure 1 (a) Distribution of different level of labelling; (b) Ratio of different type of projects 
In those labeled projects, the quantity of public buildings and residential buildings are equivalent. And 
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in projects obtained three-star labeling, the public building projects only accounts 23%, which is due to 
the structure and energy use of public buildings is more complicated, and comprehensive energy-saving 
measures needed to obtain a higher energy saving rate, therefore it’s more difficult to obtain three-star 
labeling compared with residential buildings. Figure 2 also shows that voluntarily labeled projects 
accounts approximately 27% of the total labeled projects. Currently the implementation of building 
energy efficiency evaluation and labeling system is still in the initial stage of government guidance, and 
will gradually shift to market-oriented practice mode. 
2.2. Geographical and climatic zones distribution 
Labeled projects cover four climate zones include severe cold zone, cold zone, hot summer and cold 
winter zone, hot summer and warm winter zone, radiate 15 provinces and three municipalities nationwide, 
in which cold zones have covered the largest number of labeled projects, accounting for about half the 
total. The other three climatic zones have equivalent number of labeled projects, and the specific 
distribution is shown in Figure 2. 
Figure 2 (a) Building energy efficiency labeling projects shown in regional distribution (b) Building energy efficiency labeling
projects shown in climate zone distribution 
3. Residential building energy consumption and energy-saving rate analysis 
According to application documents, the analysis of energy consumption per unit area and energy-
saving rate on labeled residential building projects’ energy efficiency is shown in Figure 3. 
The analyzing results of energy consumption per unit area and energy-saving rate on residential 
buildings located in different climatic zones and of different labeling levels are shown in Figure 4.  
Figure 4 (a) shows that the highest average energy consumption per unit area of the building happens 
in severe cold zone among four climate zones (including severe cold zone, cold zone, hot summer and 
cold winter zone, hot summer and warm winter zone), reaching 85.2 kWh/m2a. This is much higher than 
in the other three climate zones, which mainly due to central heating in the residential buildings in severe 
cold zone, and the longer heating season usually lasts 3 to 6 months. Generally speaking, central heating 
is not applied in hot summer and warm winter zone, hot summer and cold winter zone during winter time, 
and split air conditioner is used rather than central cooling in summer, therefore the energy consumption 
is relatively low. The average energy-saving rate in cold zone reaches 70.09%. However the average 
53.18% saving rate in hot summer and warm winter zone is the lowest in the four climate zones. 
Compared with hot summer and warm winter zone and hot summer and cold winter zone, the energy-
saving rate of residential buildings in cold zone are more easily to increase by improving the performance 
of envelope structures.  
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According to Figure 4 (b), with the labeling level rising, the energy-saving rate increases from average 
while the star adding, at the same time the average energy consumption per unit area reduces with adding 
star. But it is worth to mention that the star judgment of building energy efficiency labeling is not entirely 
dependent on energy-saving rate. 
 
Figure 3 Energy consumption per unit area and energy-saving rate of labeled residential building projects’ energy efficiency 
Figure 4 (a) Energy consumption per unit area and energy-saving rate of residential buildings located in different climatic zones(b) 
Energy consumption per unit area of residential buildings of different labeling level  
4. Public building energy consumption and energy-saving rate analysis 
According to application documents, the energy consumption per unit area and energy-saving rate of 
labeled public building projects’ energy efficiency is shown in Figure 5. Energy consumption per unit 
area and energy-saving rate of public buildings in different climatic zones and of different labeling levels 
is shown in Figure 6. 
As can be seen from Figure 5, projects obtained one-star or two-star labeling has their energy-saving 
rate most evenly distributed in the range from 50% to 65%. In case the same energy-saving rate obtained, 
due to additional points, there may have different labeling star, which also shows the encouragement to 
new technologies, new materials, and new technology applications in buildings under present systems. 
The trend is also reflected in Figure 3, that in residential buildings, projects obtained two-star and three-
star labeling have their energy-saving rate distributed in the same range. 
According to Figure 6, for public buildings in the four climate zones, average energy consumption per 
unit area in hot summer and warm winter zone is up to the highest 98.06 kWh/m2a, and down to the 
lowest 66.92 kWh/m2a in hot summer and cold winter zone. In which, no obvious difference exists among 
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severe cold zone, cold zone and hot summer and warm winter zone. As a result of considerable proportion 
of air-conditioning systems energy consumption and longer air conditioning system using in public 
buildings than in the other three climate zones, the energy consumption in hot summer and warm winter 
zone is relatively high. According to the different average energy-saving rate of four climate zones, the 
trends tend to be similar with the analysis of residential buildings. The highest average energy-saving rate 
in cold zone is up to 61.85%, and no great difference among the other three climate zones.  
In addition, with improving of the labeling level, building energy-saving rate shows a rising trend, 
while building energy consumption per unit area is also found an upward trend. The analyzing result 
shows that, despite higher energy-saving rate and labeling level of some public buildings, however the 
use of glass curtain wall and such envelope structures, and even more complicated internal energy system 
make the energy consumption remain high. 
 
Figure 5 Energy consumption per unit area and energy-saving rate of labeled public building projects’ energy efficiency 
Figure 6 Energy consumption per unit area and energy-saving rate of public buildings located in different climatic zones(b) Energy 
consumption per unit area of residential buildings of different labeling level 
Combined the analysis of labeled projects of both residential buildings and public buildings, it is 
concluded that residential buildings are much easier to achieve a higher energy-saving rate among same 
level labeled buildings. Except in severe cold zones there are not much difference between the two types 
of buildings’ energy consumption per unit area, while in the other three climatic zones the public 
buildings’ energy consumption is much higher than residential buildings’. At the same time public 
buildings have more energy-saving measures as options, which could increase the possibility of 
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improving labeling star level. 
5. The major conclusions and recommendations 
(1) At present, the promotion of building energy efficiency evaluation and labeling is still led by 
government, the demonstration pilot still relies on building energy efficiency demonstration projects 
under national financial support, and the amount of voluntary projects is relatively small. But the market 
value of building energy efficiency evaluation and labeling is continuously reflected from the society 
response. Therefore the publicity efforts should be enhanced, social value of labeling activities should be 
unearthed, the evaluation technical system should be improved and relevant technical standards should be 
publicized timely, to promote the gradual transition of building energy efficiency evaluation and labeling 
to voluntarily market-oriented activities. 
(2) Due to the contribution of envelope structure to the building energy-saving rate, projects in cold 
zone have the highest average building energy-saving rate among labeled projects in four climate zones. 
This trend has been reflected both in residential buildings and public buildings. The energy-saving rate 
does not have much difference among the other three climatic zones. Residential buildings located in cold 
zone and public buildings located in hot summer and warm winter zone have the highest average energy 
consumption per unit area, which is closely related to building energy consumption characteristics and the 
length of using heating air conditioner due to climate feature. 
(3) Energy-saving rate is not in inverse proportion to energy consumption per unit area. Buildings with 
higher energy-saving rate are not necessarily having lower energy consumption per unit area. Although 
the average energy-saving rate increases with the labeling level improving in public buildings, energy 
consumption per unit area is also increasing at the same time. 
(4) Residential buildings are easier to achieve higher energy-saving rate within same level labeled 
projects. Labeled projects can obtained higher level by higher energy-saving rates, or by additional points. 
To obtain better star labeling through different approaches is encouraged, which promotes the 
development of building energy saving. 
Building energy efficiency evaluation and labeling system enables information related to building 
energy consumption effectively publicized to society or property owner. Therefore different groups can 
benefit from it, especially labeled case study as very good reference for designers. Designers can apply 
energy-saving design from the very beginning, and gradually free from “cost-saving”, in order to further 
promote the development of building energy efficiency in China. 
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